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QUESTION: Can a person walk on the inner vacuum shell of the completed solenoid ?
is assumed that the person with a 200 (Ibf) weight stands at the longitudinal center of the

R: Yes. This design note contains a finite element analysis of the above case. It

inner shell with and without a vacuum space evacuated. The edges are assumed to be held
circular during the deformation. Total of 400 shell elements is used to model one quarter size
shell as shown in Figure 1. The calcnlated results are shown in Table 1. It is found that the
maximum deflection of the inner shell with a thickness 1/4 " is about 0.08918", and the
maximum siress is about 7315 (psi), which is far below the allowable swress (10 ksi) for
aluminum 5083. The conclusion is that the present design is adequate for a person to walk on

the inner shell.

Table 1-a  Summary

shell thickness  1/47(6.35 mm) without vacuum with vacum
maximum deflection 0.055"  (1.40 mm) 0.08918" (2.27 mm)
maximum Siress 2499 psi (17.22 MPa) 7315 psi (50.43 MPa)

Table 1-b  Summary

shell thickness 3/8" (9.53 mm) without vacuum with vacuum
maximum deflection 0.0238 " (0.61 mm) 0.0394"  (1.00 mm)
maximum Sress 1447psi (9.98 MPa) 4472 psi (30.83 Mpa)




Appendix
Figure 1 The finite element model (ANSYS, shell element, STIFF-63)
Figure 2 The stress distribution for shell thickness 1/4 " without vacuum
Figure 3 The stress distribution for shell thickness 1/4 " with vacuum
Figure 4 The stress distribution for shell thickness 3/8" without vacuum
Figure 5 The stress distribution for shell thickness 3/8 " with vacuum
Figure 6 The deformed configuration of inner shell without vacuum
Figure 7 The deformed configuration of inner shell with vacuum
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